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High-Imagery Word Selection 
 
Abstract  
The goal of the present study was to select a set of highly imaginable and concrete words 
that can be used in age-comparable memory research. The selection process included two 
steps. First, 10 children aged 7-9 years rated 400 high-imagery, concrete, and meaningful 
words selected from an existing corpus of 1082 spoken words (Singer et al., 2003) on a three-
point scale of comprehensibility. Second, two independent raters further selected words to 
reduce the likelihood of lexical error during recall. As a result, 413 words were retained as 
stimulus materials for age-comparative investigations of episodic memory performance. 
 
Introduction 
Intellectual development across the lifespan is characterized by gains and losses. Different 
functions have been found to sharply increase during childhood and decrease monotonically 
during adulthood, with accelerated decline in old age (Baltes & Lindenberger, 1997; 
Lindenberger & Baltes, 1997, Li, Lindenberger, Hommel, Aschersleben, Prinz, & Baltes, 
2004). One problem of cognitive developmental research is that age differences in 
performance can be related not only to age differences in specific age-based functions but also 
to age gradients in pre-experimental task-relevant knowledge or cohort effects. Therefore, 
whenever the focus of interest is on specific aspects of cognitive performance such as 
episodic memory, the materials employed must be equivalent across age groups (at some level 
of analysis at least). 
The motivation for the present study was to identify words that are suitable for examining 
age differences in learning and plasticity in episodic memory from middle childhood into old 
age. The planned studies used instruction and training in a mnemonic technique (method of 
loci) that required the generation of interactive images connecting location cues with to-be-
learned words by pair-wise associations. To enhance comparability of results across age 
groups, the location cues and the to-be-learned words had to be comprehensible for both 
children and adults. Given that children have a smaller vocabulary than adults, the goal of this 
study was to select words from a larger pool that attain high comprehensibility ratings on 
children. Note that no attempt was made to check whether children actually knew the 
“correct” meaning of the word. Instead, we examined whether children claimed to know the 
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Original Word Pool 
A pool of 1082 nouns served as the basis for selection. The pool emanated from work at the 
Max Planck Institute for Human Development in Berlin and has been applied in various 
studies on adult age differences in episodic memory performance (e.g. Baltes & Kliegl, 1992; 
Kliegl et al., 1989, 1990; Singer et al. 2003). In this earlier work, nouns were selected from a 
German dictionary, and retained in the pool if they obtained ratings of 6 or 7 on the seven-
point concreteness and imagery scales introduced by Paivio and his colleagues (Paivio et 
al.1968, Baschek et al. 1977). The 1082 words were spoken by a professional male speaker 
and audiotaped (see Singer et al., 2003). 
 
Participants 
Eleven children aged 7-9 years were recruited from different elementary schools 
neighboring Saarland University. One child was excluded from data analysis because of 
apparent lack of motivation. The final sample consisted of five girls and five boys with a 
mean age of 8.5 years (SD = 0.39). 
 
Procedure 
Prior to the experiment, two independent raters divided the initial database (1082 words) 
into three categories: (a) words that children should know for sure (easy words); (b) words 
that children may or may not know (intermediate difficulty words); (c) words that children 
should not know the meaning of. This resulted in 240, 282 and 560 words in category a, b and 
c respectively. To examine which of the words in the intermediate category were actually 
known to children and to validate our initial categorization, all 282 words from the 
intermediate category were mixed with 61 randomly selected words of the easy and 57 
randomly selected words of the difficult category. The selected 400 words (61 easy, 282 
intermediate, 57 difficult) were sequentially presented to the children through loudspeakers. 
Children were set in front of the loudspeaker and were asked to rate if they (a) “know the 
exact meaning of the word”, (b) “do not know the exact meaning of the word but have a 
vague idea about what the word may mean” and (c) “do not know the meaning of the word” 
(see Appendix A for precise wording of instructions in German). Children marked their 
answers to each word in a booklet (see Appendix A). To check whether children were actually 
following the instructions, they were asked for explanations of individual words on three 
occasions (i.e., word 150, 300, and 400). Children were tested in small groups of 2-4 
participants. 
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Results 
For each word, ratings were averaged across subjects. The range of the rating scale was 
between 1 and 3 (i.e., 1 denotes no idea about the meaning of the word, 2 denotes sort of 
knowing the word, 3 denotes knowing the exact meaning of the word). The response 
distribution to the 61 words in the easy category served as a reference point. The exclusion 
limit was 10% of the lowest rating within this easy word category. Specifically, all words 
with a rating score below 2.4 were excluded. This corresponds to discarding 4 out of the 61 
words of the easy category, 65 out of the 282 words from the intermediate category, and 45 
out of the 57 words from the difficult category. Thus, 286 of the original set of 400 words 
were selected for further consideration. Adding the 499 easy words not included in the 
experiment to this set, 785 words were retained. 
 
Figure 1. 




Note. Green, blue, and red lines refer to easy (N = 61), intermediate-difficulty (N = 282), and difficult 
(N = 57) words respectively.  The black line marks the 10% rating limit in the easy word category.  
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Subsequent Selection Based on Within-Category Ratings 
To reduce the likelihood of lexical recall errors that originate from ambiguous image-word 
mappings, two trained raters arranged the remaining 785 words according to categories (e.g. 
fruits, clothes, furniture…). After that, they checked whether two or more words of a given 
category may evoke the same visual image. If such instances were observed, only one of the 
words was retained in the pool (e.g., king was retained, emperor deleted; orange was retained, 
and tangerine deleted). Selection favored words located at the basic level of a given category 
(e.g., Rosch, 1975). For instance, dog (basic level) was retained, whereas pet (high level) and 
poodle (low level) were deleted. This selection process resulted in a final pool of 413 words. 
The 413 German words and their English translations are listed in Appendix B. 
 




Child instruction in the word-comprehension rating 
Ich möchte Euch jetzt erklären, worum es bei unserer Untersuchung geht und was Eure 
Aufgabe sein wird. 
Wie Ihr wisst, gibt es Wörter, die Ihr gut kennt, während Ihr andere nicht so gut kennt. Hört 
Ihr etwa das Wort „Banane“, so wisst Ihr genau, worum es sich handelt: eine gelbe Frucht, die 
man essen kann. 
Es gibt aber auch Wörter, die nur von Erwachsenen benutzt werden und die Ihr deswegen 
nicht so gut kennt. Zum Beispiel das Wort „Advokat“. 
Wir Erwachsenen wissen häufig nicht so genau, ob Ihr ein Wort kennt oder nicht. Ihr selbst 
wisst das natürlich am besten. Deswegen haben wir Euch als Experten eingeladen.  
Ihr werdet jetzt gleich über diese Lautsprecher von einer männlichen Stimme Wörter 
vorgelesen bekommen. (Beispiel) 
Von jedem Wort möchten wir gerne erfahren, wie genau Ihr wisst, was es bedeutet. Damit 
Euch die Antworten leichter fallen, müsst Ihr nicht jedes Mal erklären, was Ihr Euch unter 
dem Wort vorstellt. Stattdessen bitten wir Euch, Eure Antworten auf den Euch vorliegenden 
Bögen zu notieren. (Bögen) 
Wie Ihr seht, gibt es auf jeder Seite zehn Reihen. In jeder Reihe befindet sich auf der linken 
Seite ein trauriges Gesicht, auf der rechten Seite ein frohes Gesicht. In der Mitte ist jeweils 
ein Gesicht zu sehen, das nicht genau weiß, wie es ihm geht. Unter jedem Gesicht befindet 
sich ein Kästchen. 
Wenn Ihr nun gleich das erste Wort hört, sollt Ihr in der ersten Reihe ein Kästchen ankreuzen: 
Wisst Ihr genau, was das Wort bedeutet, so macht das Kreuz unter dem frohen Gesicht. Wisst 
Ihr nicht genau, was das Wort bedeutet, so markiert das Kästchen unter dem mittleren 
Gesicht. Und wenn Ihr überhaupt nicht wisst, was das Wort bedeutet, so kreuzt bitte das 
Kästchen unter dem traurigen Gesicht an. (3 Beispiele) 
Ihr werdet gleich viele Wörter mit kurzen Pausen nacheinander hören. Macht bitte zügig nach 
jedem Wort das Kreuz, um uns zu sagen, ob Ihr das Wort kennt. Jedes Wort kriegt seine 
eigene Reihe. Nach dem 10. Wort wartet Ihr bitte, bis ich Euch Bescheid sage. Wenn die Seite 
voll ist, blättern wir alle auf mein Kommando gemeinsam um. 
Es ist wichtig, das jeder für sich alleine arbeitet. Es geht nicht darum möglichst viele Wörter 
gut zu kennen. Es kann gut sein, dass Ihr mache Wörter überhaupt nicht kennt. 
Habt Ihr noch Fragen? 
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Table 1. One side of the text book in the word-comprehension rating.  
 Ich weiß überhaupt nicht,  Ich weiß nicht genau, was Ich weiß genau, was das  
 was das Wort bedeutet: das Wort bedeutet: Wort bedeutet 
                                                       
1                                                 
                                                       
2                                                 
                                                       
3                                                 
                                                       
4                                                 
                                                       
5                                                 
                                                       
6                                                 
                                                       
7                                                 
                                                       
8                                                 
                                                       
9                                                 
                                                       
10                                                 



















Akrobat   
Altar  
Ameise  
Ananas   









Ballon    
Bambus   
Bauch   




Besen   





Blinder   
Blut  
Bohne  
Bombe   
Bonbon  
Boxer  
Braten   
Bräutigam  
Brei  
Brennholz   
Brett   
Brief   
Brille   
Brot   
Buch   
Bügel  
Busch   











Eisbeutel   
Eisenbahn   










Faust    
Feder  
Feile  
Fels   




Film   
Fisch  
Fischer   






Frau   














Gitter   






Grill   
Grille  
Gummi   

















Hose   
Hufeisen   
Hummel    
Hund    
Igel   
Iglu  
Jäger 
Junge    
Kabel   










Karren   










Kissen   





Knochen   
Knopf   
Koffer    
Kokosnuss  
Kommissar    
Kompass    
König  
Kontrabass  
Korb    
Kotelett    









Kuchen    
Kugel    
Kutsche  
Lampe    

















Maler    
Malkasten   
Mann   





Maurer   
Mehl  






Motor   
Mücke   
Mumie  
Musiker  
Mütze   
Nachthemd    
Nackedei   
Nadel    
Nagel    
Nase   
Nest    
Netz   
Nikolaus   
Omnibus  
Orange   
Paket   
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1. Final List of Words (in German)___continued____________________________________ 
 
Palme    
Pantoffel   
Panzer    










Pfeil   
Pferd   
Pfote  
Pille   
Pilot  
Pilz   
Pinguin   









Priester   
Prinz   
Professor   
Pudding  
Pullover   
Puma  
Pumpe  






Rauch   





Ring   
Ritter   
Robbe  
Roller   
Rollstuhl   
Rose   
Rucksack  
Ruder  
Rüstung   
Saft   
Säge  
Sahne   




Satellit   
Saurier   
Schach   

















Schneider   
Schrank   
Schuh   
Schürze   
Schlüssel   
Schwamm   
Schwanz   
Schweif   
Schwein   






Sofa   
Spargel  
Spaghetti  
Spange   





























Telefon   
Teller   
Teufel  
Tiger  
Tinte   
Tisch   
Tomate   
Tonne   
Topf   
Trage   
Traktor   
Tresor   
Trichter   
Trommel   
Trompete   
Truhe    
Tube    
Vase  
Ventil    
Waffel    
Wanne     
Watte    
Wecker  
Wein   
Weizen   
Windel    
Wippe   
Wolf    
Wurm    
Wurzel    
Zahn   
Zauberer    
Zebra   
Zehe    
Zeitung   
Zelt  
Zepter   
Zeugnis    
Zimt    
Zirkel  
Zitrone   
Zunge 
Zwerg   
Zwiebel    
Zylinder  
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2. Final List of Words (translated into English)   
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2. Final List of Words (translated into English)  continued 
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